(19) 




JAPANESE PATENT OFFICE 



PATEWT ABSTRACTS OF JAPAN 

(11) Publication number-. 08064725 A 

(43) Date of pubUcflllonot application! Oft.03.96 



(51) mi. CI 



HOI L 23/28 
B42D 15/10 
HOI L 21/304 
HOI L 21/56 
HOI L 21/301 
H01L 21/321 



(21) Application number: 06215239 

(22) Dale Of tiling: 1B.08.W 



(71) Applioanl; 

(72) InvBnlor: 



SONY CORP 

KlHWATOnU 
FUKAZAWAHIRQYUKI 
KOJIMA AKIRA 



(54) HESIN^EALED SEMICONDUCTOR OBVIOEAND 
ITS MANUFACTURE 

(57) AbsCracU 

PURPOSE: To raiflze a semiconductor pacKaje of a chip 
size and achteva the thickness reduction of ttie packaflfl 
and the high integration of a wniconductor chip by a 
method wharaln bumps or Au balls are lormad on the 
elactrodaa of a semiconductor chip and the humps or lha 
Au bails are axposad from the surface of molding resln. 

CONSTITUTION: A samlconductor waler 1 1 1s composed 
of a plurality of chlpa. A respective circuit psttwn is 
formad m each chip and aleeirode pad* 4 wtth which (he 
semiconductor Chip Is connected alectiicalty to an 
external circuit are provided around each chip. Bumps 16 
or Au balls 18 are formed on the Blectrode pads A. Then 
the bumps 15 or the Au balb 16 are axpoaad from the 
surface 19a of molding reain. With this constitution, 
various inconveniences which are shown by various types 
of prior art samlcnnductors can be eolved, a 
semiconductor package of a chip 3lze can be realized 
and, further, the thickness reduction of the package and 
the high Imegratton of the chip can be achieved. 
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English Translation of Japanese Laid-open Patent Applicat-j^on.^ . . , 
NO. 8-64725 2cOCl riAiL ROOM 

(54) [Title of the Invention] 

Resin sealing type semiconductor device and 
manufacturing method thereof 
(57) [Abstract] 
[Purpose] 

TO provide a thin resin sealing type semiconductor device 
optimal to IC card or memory card package by a semiconductor 
device in which a semiconductor chip having an electronic 
circuit integrated and formed thereon. 

[Constitution] A bump or Au ball is formed on an electrode 
of a semiconductor chip, and the bump or Au ball is exposed on 
a surface of a molding resin. 
[Effect] 

The thickness of package can be reduced as compared with 
conventional various schemes, thus making it possible to ensure 
multi-stage packaging to a memory card or the like or packaging 
to a card that conforms to an ISO standard. In addition, the 
package size can be identical to the chip size. Thus, there 
is provided an effect that a packaging area can be reduced, and 
packaging with high density is made possible, 
[what is claimed is] 
[Claim 1] 

A resin sealing type semiconductor device characterized 
in that a bump or Au ball is formed on an electrode of a 
semiconductor chip, and the bump or Au ball is exposed on a 
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surface of a molding resin. 
[Claim 2] 

The method of manufacturing the resin sealing type 
semiconductor device of claim 1, characterized in that a bump 
or Au ball is formed on an electrode of a respective one of the 
semiconductor chips on a semiconductor wafer, and then, molding 
is applied onto the top face and/or back face of the 
semiconductor wafer. 
[Claim 3] 

In the molded semiconductor wafer obtained by the 
manufacturing method of claim 2 , a method of manufacturing the 
resin sealing type semiconductor device, characterized in that, 
when a bump or Au ball is not exposed on the surface of the molding 
resin, or alternatively, when a sufficient exposure area is not 
obtained, a molding resin surface is ground as required, and 
the bump or Au ball is exposed thereto. 
[Claim 4] 

In the molded semiconductor wafer obtained by the 
manufacturing method of claim 2 or claim 3, a method of 
manufacturing the resin sealing type semiconductor device, 
characterized in that a wafer is divided into single sections 
by applying dicing. 
[Claim 5] 

A method of manufacturing the resin sealing type 
semiconductor device of claim 1, characterized in that a bump 
or Au ball is formed on an electrode of individually divided 
chips, a molding resin is then formed on the top face and/or 
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back face of the semiconductor chip, a resin surface is ground 
as required, and the bump or Au ball is exposed. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to Which the invention Pertains] 

The present invention relates to a resin sealing type 
semiconductor device in which a semiconductor chip (hereinafter, 
referred to as an "IC chip") having an electronic circuit 
integrated and formed thereon is sealed with a resin by using 
a transfer mold technique; and a manufacturing method thereof. 
More specifically, the present invention relates to a thin 
package or BGA. In particular, the present invention relates 
to a resin sealing type semiconductor device optimal to IC card 
or memory card package and a manufacturing method thereof. 

[0002] 

[Prior Art] 

in recent years, there has been a tendency that packages 
of a resin sealing type semiconductor device are reduced in 
weight, thin in film, and short in length. Among them, in a 
thin semiconductor package, an increased demand is expected 
because of higher capacity of the memory card. Such tendency 
of the current package and memory card will be described with 
reference to the accompanying drawings. 
[0003] 

Fig. 17 is a view showing a relationship between thickness 
of the thin semiconductor package and that of IC memory card 
that conforms to JEIDA standard. 
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[0004] 

AS Shown in Fig. 17 , the thickness of the current IC memory 
card is 3.3 mm in accordance with the JEIDA standard. On the 
other hand, the current thin semiconductor package is mainly 
1 . 0 mm in thickness . in the case of the above described memory 
card with 3.3 mm in thickness, double sided packaging is made 
possible (see upper left column of Fig. 17). 
[0005] 

When this package is replaced with a semiconductor 
package of 0.5 mm in thickness which is currently under 
development, up to four-stage packaging is possible. The 
memory capacity can be doubled as well as compared with a case 
of a package of 1.0 mm in thickness (see upper right column of 
Fig. 17). in addition, in the case of the memory card, there 
is a tendency for the above mentioned higher capacity and 
thinner card itself. 
[0006] 

For example, as the card standard for the next stage, a 
card of 2.2 mm in thickness is defined in accordance with the 
JEIDA standard (see lower column of Fig. 17). In the case of 
the memory card with this thickness, a semiconductor package 
of 1.0 mm in thickness can be only packaged in a single sided 
manner (see lower left column of Fig. 17) . However, a package 
of 0.5 mm or less in thickness can be packaged at multi-stages, 
the number of which is two or more (see lower right column of 
Fig. 17). 
[0007] 
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Further, the thin memory card is deemed to be applied as 
a smart card of 0.76 mm in thickness (which is equal to that 
of credit card) which conforms to the ISO standard. A side face 
of such smart card is shown in the following figure. 
[0008] 

Fig. 18 is a side view showing an exemplary application 
of a module to a smart card that conforms to the ISO standard. 
[0009] 

AS shown in Fig. 18, when the thickness of the smart card 
is 0.76 mm, such card cannot be packaged on the current package 
of 1 . 0 mm in thickness any longer . Thus , a semiconductor device 
(semiconductor package) of 0.5 mm or less in thickness is 
required. 
[0010] 

in response to such request, a COB (chp on board) scheme 
or tape carrier scheme and the like is proposed in order to ensure 
packaging to a memory card of its size equal to the size of smart 
card of 0.76 mm in thickness. The packaging mode will be 
described by referring to Figs. 19 and 20. 
[0011] 

Fig. 19 is a side view showing an example of the packaging 
mode relevant to an IC package in the COB scheme. In the figure, 
reference numeral 51 denotes a semiconductor chip, reference 
numeral 52 denotes a substrate, reference numeral 53 denotes 
an adhesive, reference numeral 54 denotes an Au wire, reference 
numeral 55 denotes an electrode pad, and reference numeral 56 
denotes a substrate pad. 
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[0012] 

AS shown in Fig. 19, in the COB scheme, there is employed 
a method in which the semiconductor chip 51 is directly packaged 
on the substrate 52, and wire bonding is performed onto 
galvanizing of the substrate 52 through the electrode pad 55 
on the chip 51. 
[0013] 

Fig. 20 is a side view showing an example of the packaging 
mode relevant to an IC package in a tape carrier scheme. In 
the figure, like reference numerals in Fig. 19 denotes like 
elements, where reference numeral 57 denotes a tape, and 
reference numeral 58 denotes a bump. 
[0014] 

in the tape carrier scheme, as shown in Fig. 20, there 
is employed a method in which the electrode pad 55 of the 
semiconductor chip 51 is attached to the tape 57 via the bump 
58, and the attached chip is packaged on the substrate 52 or 
the like. However, even these conventional schemes shown in 
Figs . 19 and 20 still have the following problems . For example, 
in the COB scheme of Fig. 19, a failure rate of s module is high. 
[0015] 

in addition, in the tape carrier scheme of Fig. 20, there 
is a problem that manufacture cost is extremely high, and 
moreover, automated packaging is difficult. Further, in the 
scheme for mounting a semiconductor device that has a lead 
described above or COB scheme and the tape carrier scheme, leads 
disposed around the chip must be provided . Alternatively , wire 
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bonding is applied to a galvanizing portion on the substrate, 
and the chip must be attached to the electrode pad by means of 
a tape. This makes it necessary to basically dispose the 
electrode pad at the peripheral portion of the chip. 
[0016] 

Thus, Chip internal wiring must be forcibly routed. As 
a result, highly integrated semiconductor device and reduction 
of chip size have been significantly prevented. In addition, 
in order to solve the above described problem, a flip chip scheme 
free of wires or tapes or the like is implemented 
conventionally . 
[0017] 

Fig. 21 is a side view showing an example of the packaging 
mode relevant to an IC package in the flip chip scheme, in the 
figure, like reference numerals shown in Figs. 19 and 20 denote 
like elements. 
[0018] 

in this flip chip scheme, as shown in Fig. 21, the bump 
58 is formed in advance on the electrode pad 55 of the 
semiconductor chip 51, and the chip is directly bonded to the 
substrate 52 by this bump 58. Using such scheme makes it 
possible to reduce a packaging area or chip size and to achieve 
high capacity of the card. 
[0019] 

However, as in the conventional COB scheme, tape carrier 
scheme, or flip chip scheme and the like, in a scheme other than 
that of a resin sealing type semiconductor device, there are 



7 



many structures in which the semiconductor chip is not covered 
with a molding resin. Thus, the chip surface is often damaged 
by an external force. Further, in these schemes, there is a 
case in which a bonding" resin is dripped for the purpose of 
protection of the semiconductor chip surface, and sealing is 
performed. However, it is difficult to control the thickness 
of a resin as compared with a scheme of resin sealing by transfer 

molding . 
[0020] 

Moreover, in the sealing process, almost no 
pressurization is applied. Thus, a resin itself to be sealed 
is porous. Accordingly, there is a problem that the resin 
easily permeates water or the like, and is inferior on the 
aspects of reliability of the semiconductor device such as 
humidity resistance. As has been described above, there has 
been a problem that the conventional semiconductor devices of 
various types are advantageous in one aspect and 
disadvantageous in the other aspect, and there does not exist 
a semiconductor device which can provide a thin package and a 
highly integrated chip. 
[0021] 

[Problems to Be Solved by the Invention] 

The present invention has been made to solve many 
inconveniences which the conventional semiconductor devices of 
various types have. It is an purpose of the present invention 
to provide a semiconductor package of chip size. It is another 
purpose of the present invention to provide a resin sealing type 
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semiconductor device which can provide a thin package and a 
highly integrated chip; and a manufacturing method thereof. 
[0022] 

[Means for Solving the Problems] 

According to a first aspect of the present invention, 
there is provided a resin sealing type semiconductor device 
characterized in that a bump or Au ball is formed on an electrode 
of a semiconductor chip, and the bump or Au ball is exposed on 
a surface of a molding resin. 
[0023] 

According to a second aspect of the present invention, 
there is provided a method of manufacturing the resin sealing 
type semiconductor device, characterized in that a bump or Au 
ball is formed on an electrode of a respective one of the 
semiconductor chips on a semiconductor wafer, and then, molding 
is applied onto the top face and/or back face of the 
semiconductor wafer. 
[0024] 

According to a third aspect of the present invention, 
there is provided in a molded semiconductor wafer obtained by 
the manufacturing method, a method of manufacturing the resin 
sealing type semiconductor, characterized in that, when a bump 
or AU ball is not exposed on the surface of the molding resin, 
or alternatively, when a sufficient exposure area is not 
obtained, a molding resin surface is ground as required, and 
the bump or Au ball is exposed. 
[0025] 
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According to a fourth aspect of the present invention, 
there is provided in a molded semiconductor wafer obtained by 
the manufacturing method of the second or fourth aspect, a 
method of manufacturing the resin sealing type semiconductor, 
characterized in that a wafer is divided into single sections 

is effected by applying dicing. 

[0026] 

According to a fifth aspect of the present invention, 
there is provided in a method of manufacturing the resin sealing 
type semiconductor device, a method of manufacturing the resin 
sealing type semiconductor, characterized in that a bump or Au 
ball is formed on an electrode of individually divided chips, 
a molding resin is then formed on the top face and/or back face 
of the semiconductor chip, a resin surface is ground as required, 
and the bump or Au ball is exposed. 

[0027] 

[Effects] 

According to the present invention, a semiconductor 
package of chip size can be provided, and a thin package and 
highly integrated chip can be provided by focusing on the fact 
that the top face and/or back face of the semiconductor chip 
having a bump or (Au) ball formed on an electrode pad are(is) 
sealed with a molding resin, and the top face or back face of 
the molding resin is exposed, thereby enabling electrical 
connection with an external device. 
[0028] 

specifically, in the resin sealing type semiconductor 
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device of the present invention, semiconductor elements in a 
packaged substrate circuit such as a memory card is improved, 
whereby electrical characteristics in molding resin protection 
is guaranteed or quality and reliability or the like are 
maintained, in addition, a degree of surface package density 
equal to that of the flip chip element or the like is achieved, 
enabling highly integrated packaging (the invention of claim 
nr^ ln addition, a m^nutac Lui iu g methodlEor manufacturing such 
resin sealing type semiconductor device is proposed (the 
invention of claims 2 to 5). 
[0029] 

[First Embodiment] 

NOW, embodiments of a resin sealing type semiconductor 
device according to the present invention and a manufacturing 
method thereof will be described in detail with reference to 
the accompanying drawing. This embodiment corresponds to the 
invention of claims 1 to 5. 
[0030] 

AS has been already described, a semiconductor device 
(IC) according to the present invention provides a ultra-thin 
arrangement in which a bump or Au ball is formed on an electrode 
of a semiconductor chip, and the electrode is exposed on the 
surface at one side of the molding resin. In this embodiment, 
both faces of the semiconductor device are sealed with a molding 
resin. First, an arrangement of a semiconductor device 
according to the present invention will be described by way of 
a perspective view. 
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[0031] 

Fig. 1 is a perspective view showing one embodiment of 
the semiconductor device according to the present invention, 
in the figure, reference numeral 1 denotes a semiconductor 
device (IC) according to the present invention; reference 
numeral 2 denotes a semiconductor chip; reference numeral 3 
denotes a molding resin; reference numeral 3a denotes a top side 
molding resin; reference numeral 3b denotes a back side molding 

resin; and reference numeral 20 denotes an external electrode 

(galvanizing layer). 

[0032] 

AS shown in Fig. 1, the semico nductor device 1 o f the 
present invention is covered with the molding resin 3 on both 
faces of the central semiconductor wafer 2, and an external 
electrode (galvanizing layer) 20 is exposed from the molding 
resin 3a at the top side of its single face. With such 
arrangement, a thin package can be provided, and at the same 
time, a memory card with its high capacity can be provided. 
[0033] 

in addition, a resin sealing type semiconductor package 
of its size identical to a lead free chip can be provided, and 
thus , the packaging area can be reduced. Moreover, the circuit 
construction is very rigid, thus making it possible to achieve 
high-density packaging with its high reliability. Now, a 
manufacturing process of the semiconductor device 1 according 
to the present invention shown in Fig. 1 will be described with 
reference to Figs. 2 to 11. 
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[0034] 

Fig. 2 is a perspective view showing an example of a 
semiconductor wafer for providing the semiconductor device 1 
of the present invention. In the f igure ^f erence numeral 11 \ 
denotes a semiconductor wafer; and reference numeral 12 denotes 
an orientation flat. 
[0035] 

Fig. 3 is a general vie w showing one element forme d^in 
the semiconductor waferll s hown in Fig. 2 In the figure, 
reference numeral 4 denotes an electrode pad; reference numeral 
13 denotes a chip; and reference numeral 14 denotes a scribing 

line. 
[0036] 

AS shown in Fig. 3, the semiconductor wafer 11 is composed 
of a plurality of chips 13. In general, each of these chips 
13 is then subjected to back face grinding in a wafer state, 
and then, is individually divided in a dicing process . Circuit 
patterns are formed respectively on such each chip 13, and the 
electrode pad 4 for making external connection to the external 
device is formed mainly at the periphery of the chips 13. 
[0037] 

Fig. 4 is a sectional view showing essential parts of the 
periphery of the chips 13 on which the electrode pad 4 is formed 
relevant to the semiconductor wafer 11 shown in Fig. 2. In the 
figure, like reference numerals shown in Figs. 2 and 3 denote 
like elements. 
[0038] 
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Fig. 5 is a sectional view of essential parts showing a 
state in which a bump is formed on the electrode pad 4 in the 
semiconductor wafer 11 shown in Fig. 4. In the figure, like 
reference numerals shown in Figs. 2 and 3 denote like elements, 
where reference numeral 15 denotes a bump. 
[0039] 

The bump 15 is formed on the electrode pad 4 of the 
semiconductor wafer 11 shown in Fig. 4 by using the conventional 
method. By such processing, as shown in Fig. 5, the bump 15 
is formed on the electrode pad 4. 
[0040] 

Fig. 6 is a sectional view of essential parts showing a 
state in which an Au ball is formed on the electrode pad 4 in 
accordance with a general wire bonding scheme. In the figure, 
like reference numerals shown in Figs. 2 and 3 denote like 
elements, wherein reference numeral 16 denotes an Au ball, 
reference numeral 17 denotes an Au wire, and reference numeral 
18 denotes a capillary. 
[0041] 

instead of the bump 15, as shown in Fig. 6, the Au ball 
16 may be formed on the electrode pad 4. In accordance with 
the above process, the bump 15 or Au ball 16 is formed on the 
electrode pad 4 of the semiconductoii-S^aLf& r 11 , a nd then, resin _ 
sealing is per formed. 
[0042] 

Fig. 7 is a view illustrating the resin sealing process 
of the semiconductor wafer 11 and is a general sectional view 
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showing a state in which th e wafer is sandwiched between molding 



dies, in the figure, like reference numerals shown in Fig. 6 
liiHote like elements, where reference numeral 21 denotes a 
molding die; reference numeral 2 lA denotes an upper die thereof; 
reference numeral 2 IB denotes a lower die thereof; reference 
numeral 22A denotes an upper cavity; reference numeral 22B 
denotes a lower cavity; reference numeral 23A denotes an upper 
runner; reference numeral 23B denotes a lower runner; reference 
numeral 24A denotes an upper gate; and reference numeral 24B 
denotes a lower gate. 
[0043] 

The chip 13 obtained after the end of the process 
described previously in Fig. 6 is put into the molding die 21, 
and is sealed with a resin, as shown in Fig. 7. That is, the 
semicon ductor wafer 11 is ver tically_sandwiched between the 
upper die 21A and the lower die 2 IB, an d the top side and back 
side of the semiconducto r wafer 11 are molded wit h the molding 
resin 3. 
[0044] 

in this case, the resin 3 on both faces of the 
semiconductor wafer 11 is required to be molded within the thin 
and wide range . This molding is performed by optimizing molding 
conditions such as a molding temperature, an ejection pressure, 
a preheating time of the molding die 21. Then, in a process 
similar to the conventional wafer back face grinding, the thin 
films of the molding resins 3a and 3b of the top end back sides 
are ground. Further, as shown in Fig. 10 which is described 
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later, the bump 15 or Au ball 16 are exposed on the surface of 

the molding resin 3a. 

[0045] 

At this time, an area of the bump 15 or the size of the 
AU ball 16 are adjusted so that the exposed area of the bump 
15 or AU ball 16 is substantially made uniform, in the previous 
embodiment shown in Fig. 7, the bump 15 or Au ball 16 are 
completely covered with the molding resin 3a. Thus, the 
grinding process of the molding resin 3a is required to make 
external connection. 
[0046] 

Fig. 8 is a general sectional view showing a state in which 
the semiconductor wafer 11 of Fig. 6 is sandwiched between the 
molding dies 21, and the Au ball 16 is in contact with the upper 
die 21A. in the figure, like reference numerals shown in Figs. 
6 and 7 denote like elements. 
[0047] 

AS shown in Fig. 8, when the bump 15 or Au ball 16 are 
formed at a high level, and is sandwiched between the molding 
dies 21, the tip end of either of these bump 15 and Au ball 16 
is abutted against the inner face of the upper die 21A. 
According to this method, part of the bump 15 or Au ball 16 is 
exposed on the molding resin surface after molding, and thus, 
the grinding process as shown in Fig. 7 can be eliminated. 
[0048] 

Fig. 9 is a general perspective view showing a state after 
the semiconductor wafer 11 has been molded by the molding die 
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21 as shown in Figs. 7 or 8. in the figure, like reference 
numerals shown in Fig. 2 denote like elements, where reference 
numeral 19 denotes a molding resin, reference numeral 19a 
denotes"^ top side molding resin, and reference numeral 19b 
denotes a back side molding resin. 
[0049] 

Fig. 10 is a general sectional view showing a state in 
which the molding resin 19 of the molded semiconductor wafer 
11 is ground, and the Au ball 16 is exposed on the surface. 
[0050] 

Fig. 11 is a sectional view showing a state after 
galvanizing is applied onto the Au ball 16 exposed to the surface 
of the top side molding resin 19a. in the figure, reference 
numeral 20 denotes a galvanizing layer. 
[0051] 

AS described in Fig. 7 or Fig. 8, when the semiconductor 
wafer 11 is molded by using the molding die 21 , the semiconductor 
wafer 11, both faces of which are employed with the molding 
resins 19a and 19b, is obtained as shown in Fig. 9. The molding 
resin 19 of both faces J^ ^ground on the thus ch ained 
semiconductor wafer 11, as shown in Fig. 10, and the Au ball 

16 is exposed on the surface of the top side molding resin 19a. 

[0052] 

Then, as shown in Fig. 11, processing for solder 
galvanizing or the like is performed on the exposed bump 155 
or AU ball 16, and the galvanizing layer 20 is for med. Aft er 
the procesings asdesc ribed Figs 2 to 11 a re conducted, dici ng 
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is applied to the molded wafer, and the wafer is divided in to 
single sections , whereby the semiconductor device ( IC ) 1 of such 

'^^:^:r^^^e of substrate packaging as shown in Fig. 1 is 

, * 

obtained. 
[0053] 

in the semiconductor device (semiconductor package) 
described according to the first embodiment, the surface of the 
semiconductor chip 13 is covered with the molding resins 3a and 
3b. Thus, the chip surface is not damaged, making it possible 
to ensure humidity resistance. Moreover, a resin sealing type 
semiconductor package of size equal to a lead free chip is 
obtained, thus making it possible to reduce a packaging area. 
[0054] 

[Embodiment 2] 

The present embodiment correspond to the invention of 
claims 1 to 5. The first embodiment has described a case in 
which both faces of the semiconductor device 1 are sealed with 
the molding resins 3a and 3b. The second embodiment is 
characterized in that only one face of the semiconductor device 
1 is sealed with the molding resin. First, the semiconductor 
device of the second embodiment will be described by referring 
to the perspective view. 
[0055] 

Fig. 12 is a perspective view showing the second 
embodiment of the semiconductor device according to the present 
invention. In the figure, like numerals shown in Fig. 1 
designate like elements, where reference numeral 31 denotes a 
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semiconductor device of the present invention. 
[0056] 

The semiconductor device 31 shown in Fig. 12 is basically 
identical to the semiconductor device 1 of Fig. 1 in that the 
molding resin 3a is formed only on the upper face (tip side) 
thereof. Now, the manufacturing process of the semiconductor 
device 31 Shown in Fig. 12 will be described with reference to 
Figs. 13 and 14. 
[0057] 

Fig. 13 is a view illustrating the resin sealing process 
of the semiconductor wafer 11 in the second embodiment and a 
general sectional view showing a state in which a wafer is 
sandwiched between the molding dies. In the figure, like 
reference numerals shown in Fig. 6 denotes like elements, where 
reference numeral 32 denotes an upper die for molding; reference 
numeral 32A denotes a cavity thereof; reference numeral 32B 
denotes a runner; reference numeral 32C denotes a gate; and 
reference numeral 33 denotes a lower die. 
[0058] 

in the second embodiment as well, the steps shown in Figs. 
2 to 6 are coimaon to each other where, while the Au ball 16 is 
formed on the electrode pad 4 of the semiconductor wafer 11, 
molding is performed on an upper face thereof . In this molding 
process, as shown in Fig. 3, the molding resin 3a is formed only 
at the top side of the semiconductor wafer 11. 
[0059] 

If the thin film of the molding resin 3a is thus formed 
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only at one side of the semiconductor wafer 11, a warp may occur 
with the wafer 11 because of a difference in heat expansion 
coefficient. In this case, it is preferable to select a 
material of which the heat expansion coefficient of the molding 
resin 3a is close to that of the semiconductor wafer 11. 
[0060] 

Fig. 14 is a sectional view showing a state in which the 
molded semiconductor wafer 11 is vertically ground, and 
galvanizing is applied onto the vertically ground Au ball 16. 
in the figure, like reference numbers shown in Figs. 11 and 13 
denote like elements. 
[0061] 

After such process has terminated, the top face of the 
molding resin 3a or the back face of the semiconductor wafer 
11 as required is ground in a method similar to that described 
in the first embodiment. Further, processin g such as solder 
galvanizin g is perf ormed on the exposed Au ball 16 (or bump 15) , 
and the galvanizing layer 20 is formed. 
[0062] 

A reason for grinding the back face of the semiconductor 
11 is stated below. In principle, as long as an active layer 
of some tens of micrometers is left in the top layer of the 
semiconductor wafer 11, a device can function normally. 
However, in order to provide a semiconductor device 21 of about 
200 microns in entire thickness, it is possible to provide a 
ultra-thin package by grinding its back face. Then, the 
semiconductor wafer 11 undergoing the steps of Figs. 13 and 14 
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is divided into individual sections, whereby the semiconductor 

device 31 as shown in Fig. 12 is provided. 

[0063] 

[Third Embodiment] 

The first and second embodiments have described a case 
of using the semiconductor wafer 11 as shown in Fig. 2 in the 
case of manufacturing the semiconductor device 1, both faces 
of which are sealed with the molding resins 3a and 3b or the 
semiconductor device 31, one face of which is sealed with the 
molding resin 3a . The third embodiment is characterized in that 
the semiconductor wafer 11 is divided in advance into individual 

sections, and then, the bump 15 or Au ball 16 is formed on the 

electrode pad in a method similar to that described in the first 

embodiment . 

[0064] 

Therefore, the obtained semiconductor devices 1 and 31 
are similar to those of the first and second embodiments. The 
third embodiment will be described with reference to Figs. 15 

and 16. 
[0065] 

Fig. 15 is a perspective view showing a chip section 
individually divided from the semiconductor wafer 11. In the 
figure, like reference numerals shown in Fig. 3 denote like 
elements, where reference numeral 41 denotes a chip section. 
[0066] 

Fig. 16 is a view illustrating the resin sealing process 
of a semiconductor chip section 41 in the third embodiment of 
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the present invention, and is a general sectional view showing 
a state in which a wafer is sandwiched between the molding dies, 
in the figure, like reference numerals shown in Figs. 13 and 
15 denote like elements. 
[0067] 

The basic processing steps are similar to those according 
to the first and second embodiments described previously. The 
semiconductor wafer 11 as shown in Fig. 2 is divided into the 
chip sections 41 as shown in Fig. 15. In this state shown in 
Fig. 15, the Au ball 16 (or bump 15) is formed on the electrode 
pad 4 in a method similar to that described in the first 
embodiment. As shown in Fig. 6, the chip section 41 is disposed 
at the cavity 32A in the molding upper die 32 provided for such 

each chip 41. 
[0068] 

Then, the thin film of the molding resin 3 is molded at 
the top side (or at the back side as well) of the chip section 
41. Thereafter, the molding resin 3a (or the back face of the 
chip section 41) is ground, and the required semiconductor 
devices 1 and 31 are manufactured. These steps are similar to 
those described in the first and second embodiments. 
[0069] 

[Advantageous Effect of the Invention] 

According to the resin sealing type semiconductor device 
of claim 1, firstly, the thickness of package can be reduced 
as compared with that of the conventional various types . This 
makes it possible to provide multi-stage packaging in the memory 
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card and packaging to the card that conforms to the ISO standard. 
[0070] 

secondly, the package size can be identical to the chip 
size. Thus, the packaging area can be reduced, making it 
possible to ensure high-density packaging. Thirdly, wire 
bonding with a lead is eliminated, and thus, the electrode pad 
can be disposed comparatively freely. 
[0071] 

AS a result, wasteful circuit wiring is eliminated, and 
a more highly integrated semiconductor chip is provided. 
Fourthly, the semiconductor chip is protected by a molding resin. 
Thus, damage to the chip face is reduced, and humidity 
resistance is improved. 
[0072] 

Fifthly, a lead frame is not provided, and the steps of 
die bonding or lead processing are eliminated, in addition, 
a fault caused by the lead frame such as lead bending or 
co-planarity is eliminated. 
[0073] 

According to the manufacturing method of claims 2 to 5, 
an excellent resin sealing type semiconductor device is 
provided as described above, and the yielding is improved, thus 
resulting in low cost manufacturing. 

[Brief Description of the Drawings] 

[Fig. 1] 

Fig. 1 is a perspective view of one embodiment of a 
semiconductor device according to the present invention. 
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[Fig. 2] 

Fig. 2 is a perspective view showing an example of a 
semiconductor wafer for providing the semiconductor device 1 
of the present invention. 
[Fig. 3] 

Fig. 3 is a general view showing one element formed in 
the semiconductor wafer 11 shown in Fig. 2. 
[Fig. 4] 

Fig. 4 is a sectional view showing essential parts of the 
periphery of a chip 13 on which an electrode pad 4 is formed 
relevant to the semiconductor wafer 11 shown in Fig. 2 
[Fig. 5] 

Fig. 5 is a sectional view of essential parts showing a 
state in which a bump is formed on he electrode pad 4 in the 
semiconductor wafer 11 shown in Fig. 4. 
[Fig. 6] 

Fig. 6 is a sectional view of essential parts showing a 
state in which an Au ball is formed on the electrode pad 4 in 
accordance with a general wire bonding scheme. 
[Fig. 7] 

Fig. 7 is a view illustrating the resin sealing steps of 
the semiconductor wafer 11, and is a general sectional view 
showing a state in which the wafer is sandwiched in molding dies . 
[Fig. 8] 

Fig . 8 is a general sectional view showing a state in which 
the semiconductor wafer 11 of Fig. 6 is sandwiched between the 
molding dies 21, and the Au ball 16 is in contact with an upper 
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die 21A. 
[Fig. 9] 

Fig. 9 is a general perspective view showing a state after 
the semiconductor wafer 11 is molded by the molding dies 21 shown 
in Fig. 7 or Fig. 8. 
[Fig. 10] 

Fig. 10 is a general sectional view showing a state in 
which the molding resin 19 of the molded semiconductor wafer 
11 is ground, and the Au ball 16 is exposed on the surface. 
[Fig. 11] 

Fig. 11 is a sectional view showing a state after 
galvanizing is applied onto the Au ball 16 exposed on the surface 
of the top side molding resin 19a. 
[Fig. 12] 

Fig. 12 is a perspective view showing a second embodiment 
of the semiconductor device according to the present invention. 
[Fig. 13] 

Fig. 13 is a view illustrating the resin sealing steps 
of the semiconductor wafer 11 in the second embodiment of the 
present invention, and is a general sectional view showing a 
state in which the wafer is sandwiched between the molding dies . 
[Fig. 14] 

Fig. 14 is a sectional view showing a state in which the 
semiconductor wafer 11 molded in Fig. 13 is vertically ground, 
and galvanizing is applied onto the exposed Au ball 16. 
[Fig. 15] 

Fig. 15 is a perspective view showing chip sections 
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individually divided from the semiconductor wafer 11. 
[Fig. 16] 

Fig. 16 is a view illustrating the resin sealing steps 
of the semiconductor chip section 41 in a third embodiment of 
the present invention, and is a general sectional view showing 
a state in which the wafer is sandwiched between the molding 
dies . 
[Fig. 17] 

Fig. 17 is a view showing a relationship between thickness 
of a thin semiconductor package and thickness of an IC memory 
card that conforms to the JEIDA standard. 
[Fig. 18] 

Fig. 18 is a side view showing an exemplary application 
of a module to a smart card that conforms to the ISO standard 
relevant to a ultra-thin IC package. 
[Fig. 19] 

Fig. 19 is a side view showing an example of the embodiment 
of an IC package that conforms to the COB scheme. 
[Fig. 20] 

Fig. 20 is a side view showing an example of the embodiment 
relevant to an IC package that conforms to the flip chip scheme. 
[Fig. 21] 

Fig. 21 is a side view showing an example of the embodiment 
relevant to an IC package that conforms to the tape carrier 
scheme . 

[Reference Numerals] 

1 semiconductor device of the present invention 
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2 Semiconductor chip 

3 Molding resin 

4 Electrode pad 

11 Semiconductor wafer 

12 Orientation flat 

13 Chip 

15 Bump 

16 Au ball 

17 Au wire 

18 Capillary 

19 Molding resin 

20 Galvanizing layer 

31 Semiconductor device 
41 Chip section 




of the present invention 
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M^T^SOVH^M TSOP mounted now 

PKGJ? the thickness of PKG 

the thickness of memory card 

JEIDAm JEIDAM^& 

ISSSH^ double sided packaging 

M"®!!^ single sided manner packaging 

4^^^ 4 -layered packaging 
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